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This invention relates to compositons of matter, partic-
ularly to chemo-therapeutic organic componds that are
also of value as synthetic and pharmaceutical interme-
diates in preparing other chemo-therapeutic agents. More
particularly the invention relates to compounds possess-
ing bronchiodilatory, antispasmodic and local anesthetic
properties in varying degrees.

Specifically this invention relates to dialkylaminoalkyl
imides and heterocyclic aminoalkyl imides of 1,2-cis-
cyclopentane dicarboxylic anhydride, their simple and
quaternary salts.

It is a basic object of the present invention to provide
novel organic compounds and methods for the prepara-
tion thereof.

It is another object of the invention to provide novel,
physiologically active compounds characterized by chemo-
therapeutic or medicinal properties, particularly bron-

chiodilatory, antispasmodic and local anesthetic activity.

These and other objects and the manner in which they
are accomplished will become apparent to those con-
versant with the art from the following description of
the general class of compounds and certain specific ex-
amples- of particular members thereof as well as gen-
eral and specific methods of their preparation.

Generally stated, the novel compounds discovered are
obtained by reacting the appropriate dialkylaminoalkyl-
amine or heterocyclic aminoalkyl amine with the anhy-
dride of 1,2-cis-cyclopentane dicarboxylic acid to form
the intermediate amic acid wihch is cyclized to the imide
by heating for 2 hours at 170-180° C. The imides are
isolated directly from the reaction mixture by vacuum
distillation and may be then converted to acid addition or
quaternary salts by reaction with an acid, an alkyl halide
or an alkyl sulfate such as dimethyl sulfate, methyl hy-
drogen sulfate, or methyl tolulene sulphate, respectively,
in suitable media.

Formula I shows the gemeral structural formula of
compounds obtained by the methods hereafter more par-
ticularly described.

Formula I
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This formula illustrates the imides and for convenience
in presentation the azabicyclooctanedione .nucleus (en-
closed in parenthesis, Formula I) will be designated by
the letter ‘A hereafter. ' :

The acid addition salts of these imides, formed on the
side chain nitrogen are illustrated by Formula II, and
the monoquaternary salts, likewise formed on the side
chain nitrogen are illustrated by Formula TII,
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Formula II

H
A--(CHjy) L =R
3-
Formula IIL
Rl
A—(CHy) n—l:I_I=R
X

In these formulae A represents the azabicyclooctane-
dione nucleus, # a number from 1 to 6, R represents 2
alkyl groups with from 1 to 6 carbon atoms, and R’ an
alkyl group with from 1 to 6 carbon atoms or an alkenyl
group containing 3 to 6 carbon atoms, such as the allyl
radical. The structure (N=R) may represent a hetero-
cyclic ring namely, morpholine, piperidine, pyrrolidine,
piperazine or N-methyl piperazine. X— represents an
anion, such as chloride, iodide, bromide, acetate, sulfate,
hydrogen sulfate, methyl sulfate, tolulene sulphate,
mucate, and theophyllinate. In the quaternary salts R’
may be the same as or different from R in any of the
formulae given.

The compounds of the invention, the imides and ihe
salts thereof, are therapeutically useful as bronchiodila-
tory and antispasmodic agents and as local anesthetics.

Also, the imides of the invention are useful as inter-
mediates in that they may be reduced, as with lithium
aluminum hydride, to the N-dialkylaminoalkyl-3-azabi-
cyclooctane [3:3:0] bases and N-heterocyclicaminoalkyl-
3-azabicyclooctane [3:3:0] bases described and claimed
in our copending application Serial No. 636,511 filed con-
currently herewith.

The following examples of specific compounds and
methods of their preparation will illustrate the manner in
which they are obtained by the application of the general
synthesizing procedure to particular members of the class
of compounds discovered. It will be understood, how-
ever, that the following examples are merely illustrative
and are not, nor are they intended to be, exhaustive of all
the compounds embraced by this invention.

EXAMPLE 1

N-dimethylaminoethyl-3-azabicyclo [3:3.:0] octane-2,4-
dione, acid addition salts and quaternary salts

0.2 mole (28 gm.) of 1,2-cis-cyclopentane dicarboxylic
anhydride was weighed into a 50 ml. 24/40 flask and 0.2
mole (17.6 gm.) of dimethylaminoethylamine was
added rapidly in one lot. An exothermic reaction took
place and the mass soon liquefied. It was stirred until
homogeneous (or heated if necessary to obtain a homo-
geneous liquid phase) and reweighed. Any amine lost
(usually none) was replaced and a 1-2% excess of amine
added. The reaction mixture was stirred until again
homogeneous and heated slowly to 170-180° C. It was
maintained at this temperature until water was no longer
evolved (usually 2 hours) to cyclize the amic acid initially
formed to the imide. Following the heating period, the
flask was connected directly to a vacuum distillation ap-
paratus and heated slowly to the boiling point so as to
remove any lower boiling material such as unreacted
amine. The material was distilled and the whole dis-
tillled between 93-98° C. at 0.3 mm. as a clear colorless
oily liquid weighing 35.2 gm., np520—1.4958.

Analysis Percent Percent Percent
Carbon Hydrogen Nitrogen
Caleulated.__....___.. 62, 83 8.63 13,32
Found..___ ..__._____ 63.07 8,85 13,40

The monohydrochloride—This was obtained as a white
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3
crystalline material by adding an excess of an ethanol
solution of HCI to the imide dissolved in a minimum
amount of isopropanol and ‘precipitation with anhydrous

under Example I yielded 23 grams of the title imide,
B.P. 108-113° C./0.08 mm.: np?=1.4908.

ether. It had a melting pointof 198-199° C. Recrystal- Percent Percent Porcent
]i;;ﬁ(fgg 5fr0]é:1 isopropanol gave a melting point of 5 Analysis Oarbon Hydrogen | Nitrogen
199-199.5° C.
Tonic chloride: Calculated — 14.37%. Found — Calealated. ooz 66634 - - 9.59 11,10
14.35%. FOUNG. o oeoemmmome 66,87 9,54 | 11,57
The monomethiodide~—~The monomethiodide was ob-
tained as a white' crystalline n}at_erial _by ‘addipg a slight 10y, monohydi*och‘lorida——This was .formed from the
excessl og meﬂll% -1c1x§1fi°e g’ -th; mdeﬁ_sso&ved fl;l acetgne. imide in isopropanol with an excess of alcoholic-HCI and
It melted at 1/5- - Recryst ization om abso- precipitation with ether, M.P. 122-124° ‘C. not changed
lute ethanol increased the melting point to 180-181° C. P
s Cmlatod36.03%,  Found—36.07%.  O&lecrystallization. : -
onic iodide: ‘Caloulated—36.03%. Found—36.01%. "~ Ionic chloride: Calculated—12.28%. Found—12.56%.
EXAMPLE II The monomethiodide—This was formed from the
imide in acetone with a slight excess -of methyl iodide,
N-diethylaminoethyl-3-azabicyclo  13:3:01 -octane 24- M.P. 114-115° C. after 2 recrystallizations.
dione, acid addition and quaternary salts Tonic jodide: Calculated—32.18%. Found—32.02%.
20
The imide.—This imide was prepared in a manner anal- EXAMPLE V
ogous to that detailed under Example I by the reaction , .
o% 0.2 mole of ‘diethylamjnoethylalsnine v?f,ith 0.2 mole N-morph qlmop ropy l-3—z{z_abzcyclo [3:3:0]1 octane 24-
of the anhydride. On vacuum distillation 39 grams of dione, acid addition and quaternary salts
??olgrless (2’(’,11 ?3‘;13‘16 B.P. 105-115° C./0.3 mm. Was 0b- 95 T} jmide.~—This was formed by reaction of 0.1 mole
talned.  7ip™=L. : of morpholinopropylamine with 0.1 mole of the anhy-
Poroent Eoraent Porcont dride as detailed under Example 1. Obtained 24 grams
Analysis oiif?u Hﬁfﬁ?m Nietrr%eg%n B.P. 145-155° C./0.08 mm.: #; 20:1'5115'
30
Calculated. ... 65, 51 9.31 11,76 P ‘Percen i
e — o i A Ja— Pacent | Paent | Feromt
The monohydrochloride—This was obtained from the Caleulated....ocomooo 63.13 8.83 4 A 10,52
imide as detailed under Example 1 as a white crystalline Found..ooooemrmomaes 63.59 8.16 10.47
material, M.P. 181-183° C. The material crystallized 33
from ethyl acetate isopropanol, M.P. 183-185° C. The monohydrochloride—This was formed from the
?ﬁ%ﬂ%ﬁﬁkgﬁ?atgﬁﬁﬁ g‘_’oﬁgﬁ?;';s::?& imide in isopropanol with excess alcoholic-HCI -and was
. — 1eC 1T mJ a white orystalline material, M.P. 183-184° ‘C. “Recrys-
tailed under Example I as an oil which would not crys- . (allized from isopropanol-ethyl ether, M.P. 184-185° C.
tallize. Tonic chloride: Calculated—11.71%. Found—11.66%.
EXAMPLE I The monomethiodide~This was formed from the
. . ] . o, g imide in acetone with a slight excess of methyl iodide,
N-dimethylaminopropyl-S-azabicyclo 13:5:0" octane 24 und was a white crystalline material, M. 170-172° C.
’ 4 y 45 with decomposition. Recrystallized from isopropanol,
The imide—Reaction of 0.2 mole of dimethylamino- M.P. 201-202° C. ]
propylamine with 0.2 mole of the anhydride as detailed Tonic jodide: Calculated-—30.97%. FO‘%TJd‘f'?21508%'
under Example I vielded 37.2 grams of the title imide, . While the prep aration of ﬂ.le hydrochloride acid addi-
B.P. 87-90° C./0.1 mm. -np2—1.4940. tion salt has been illustrated in‘the examples, ‘other acid
50 addition salts such as the hydrobromide, ‘hydroiodide,
Porcent Percent Percent acetate, sulfate, mucate, and theophyllitiate may be -pre-
Analysis Carbon Hydrogen Nitrogen pared in a manner similar ‘to ‘the illustrated preparation
of the hydrochloride. ‘
Caleulated. o occommnem 64,25 8,99 12,49 Similarly, while the preparation of the methiodide
Found...-oonoemmooee 64.48 9.18 2.2 .. quaternary salt has been illustrated in ithe -examples,
. R other quaternary salts such as the methochloride, metho-
The monohydrochloride—This was formed from the b . P i e !
e ra . . L. romide, dimetho-sulfate, metho-hydrogen: sulfate, and
mide i optepnol i dcohoi C1 e el ol e may b prpaed i o maner s
MLP. 168-169° C. Recrystallization from isopro 'anol’ lar to the illustrated preparation of the methiodide.
M.P. 173_174° C. Ty PIOp > 60 To form the quaternary salts where the -anion is ace-
'Io'nic ch_lori do: éalculate 413.60%. Found—13.70% tate, mucate, theophyllinate and -other weak acid anions,
Lonic chloride O e tanod from the imide sy b Quatemary halide may be first formed and then
detailed under Example I .as a white crystalline material, trgatedﬂ:vm t% S{g/er oxide or an ton exchange resin to Te-
M.P.. 230-232° C. One recrystallization yielded ma- 65 move the ‘all.e. Tl.le free quaternary base hyfh'omde
ter.ia'l’ M.P. 23 0_23'1° c is next neutralized with the appropriate weak acid such
Tonio iodine: Caloulated—34.65%. Found—34.61%. 25 Acehs, mudkc, theophyllin, etc. -~ =
From the foregoing -description -of ‘a movel class of
EXAMPLE IV compounds, details of preparation and charnacterization
70 of exemplary members of the class, it will be understood
N-diethylaminopropyl-3-azabicyclo 13:3:01 -octane-24- that, on the basis of the discovery and knowledge -dis-
dione, acid addition and quaternary salts closed herein, other 'specific compounds can be:made and
variafions in the methods ‘of synthesis resorted to. The
The imide—Reaction of 0.1 mole of diethylamino- following table contains additional: ‘examples of imides
propylamine -with ‘0.1 mole -of ‘the -antiydride as detailed 75 prepared by the procedures -detailed ‘herein. i
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N-DIETHYLAMINOHEXYL-3-AZABICYCLO [3:3:0]
OCTANE 24-DIONE

[B.P. 128-134° C. at 0.1 mm.]

Percent Percent Percent

Carbon Hydrogen Nitrogen
Caleulated... oo .. 69, 35 10, 27 8. 52
Found. om0 69. 08 10, 52 9,43

N-DIHEXYLAMINOETHYIL-3-AZABICYCLO [3:3:0]
OCTANE-2,4-DIONE

[B.P. 134-144° C. at 0.1 mm.]

Percent Percent Percent

Carbon Hydrogen Nitrogen
Caleulated...oo——_._ 71.95 10. 93 7.99
Found.ooooeooooooC 71,83 11,01 8.05

N-PIPERIDINOETHYL-3-AZABICYCLO [3:3:0]
OCTANE-2,4DIONE
[B.P. 138°-142° C. at 0.2 mm, pressure.]

Percent Percent Percent

Carbon Hydrogen Nitrogen
Caleulated......______ 67.17 8,86 11,19
Found..__ooce. 67,09 9,02 11,00

N-PYRROLIDINOETHYL-3-AZABICYCLO [3:3:0]
OCTANE-2,4-DIONE

[B.P. 134°-139° C. at 0.2 mm. pressure.}
Percent Percent Percent
Carbon Hydrogen Nitrogen
Calculated.__._.______ 66. 07 8,53 11,86
Found.._.coooo_. 66, 02 8,56 .7

The specific compounds and methods disclosed herein
are to be considered in all respects as illustrative and
not restrictive, the scope of the discovery being indicated
by the appended claims rather than the foregoing descrip-
tive detailed examples, and all specific compounds and
variations and methods which come within the meaning
and range of equivalency of the claims are therefore
intended to be embraced therein.

What is claimed and desired to be secured by United
States Letters Patent is:

1. As a novel composition of matter, a compound
selected from the group conmsisting of (1) N-substituted
derivatives of 3-azabicyclo [3:3:0] octane-2, 4-diones
having the general formula

H Z

CHz—C—C
HaC\ N—(OHj) y—~N=R
CH;—(0—C
H X o
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where in said formula, » is a number from 1 to 6, and
R is selected from the group conmsisting of two alkyl
groups with each alkyl group having from 1 to 6 carbon
atoms and a radical forming together with the nitrogen
atom to which it is attached, a heterocyclic group
selected from the group consisting of morpholino, piper-
idino, piperazino, methylpiperazino and pyrrolidino, and
(2) acid addition salts and quaternary salts of (1).

2. As a novel composition of matter, a methonium
salt of N-dimethylaminoethyl-3-azabicyclo [3:3:0] oc-
tane-2,4-dione.

3. As a novel composition of matter, a methonium salt
of N-diethylaminoethyl-3-azabicyclo [3:3:0] octane-2,
4-dione.

4. As a novel compoistion of matter, a methonium
salt of N-dimethylaminopropyl-3-azabicyclo [3:3:0]
octane-2,4-dione.

5. As a novel composition of matter a methonium
salt of N-diethylaminopropyl-3-azabicyclo [3:3:0] oc-
tane-2,4-dione.

6. As a novel composition of matter, a methonium
salt of N-morpholinopropyl-3-azabicyclo [3:3:0] octane-
2,4-dione.

7. As a novel composition of matter, N-dimethyl-
aminoethyl-3-azabicyclo [3:3:0] octane-2,4-dione.

8. As a novel composition of matter, the methonium
chloride of N-dimethylaminoethyl-3-azabicyclo [3:3:0]
octane-2,4-dione.

9. As a novel composition of matter, N-dimethyl-
aminopropyl-3-azabicyclo [3:3:0] octane-2,4-dione.

10. As a novel composition of matter, the methonium
chloride of N-dimethylaminopropyl-3-azabicyclo [3:3:0]
octane-2,4-dione.

11. As a novel composition of matter, N-diethylamino-
ethyl-3-azabicyclo [3:3:0] octane-2,4-dione.
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